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samuSaos zogadi daxasiaTeba
 
 
naSromis aqtualuroba. saavtomobilo transporti 
saqarTvelos satransporto sistemis erT-erTi umniSvnelovanesi 
Semadgeneli nawilia. misi ZiriTadi dadebiTi Tvisebaa tvirTebis 
gadazidvebis SesaZlebloba uSualod daniSnulebis adgilamde. 
igi aseve gamoirCeva tvirTzidvis mobilurobiT, gadazidvebis 
siswrafiT, moxerxebulobiT da ekonomiurobiT. 
saavtomobilo satvirTo satransporto sistemis 
maRalefeqtiani funqcionirebisaTvis saWiroa: satvirTo 
gadazidvebis procesSi samuSao pirobebTan adaptirebuli 
saeqspluatacio Tvisebebis mqone avtosatransporto 
saSualebebis (ass) gamoyeneba; satvirTo avtosatransporto 
saSualebebis saeqspluatacio Tvisebebis srulad gamoyenebis 
uzrunvelsayofa; satvirTo gadazidvebis organizebis saqmeSi 
Tanamedrove meTodebis danergva. 
arsebuli gamokvlevebis Tanaxmad, saqarTveloSi satvirTo 
gadazidvebisas avtomobilebis efeqtianobis amaRlebisaTvis erT-
erT mniSvnelovan faqtors warmoadgens ass-s weviT-siCqariTi 
Tvisebebis moZraobis pirobebTan adaptirebis uzrunvelyofa. 
ukanasknelis miRwevis erT-erT efeqtian meTods ki warmoadgens 
ass-s Zravis simZlavris SerCeva moZraobis pirobebis Sesabamisad, 
rac ganapirobebs moZraobis saSualo siCqaris da 
mwarmoeblurobis maRal mniSvnelobebs sawvavis da sxva 
materialuri saSualebebis minimaluri danaxarjebiT.  
dadgenilia, rom avtosatransporto saSualebis weviT-
sCqariTi Tvisebebis Sefasebisa da misi realur sagzao pirobebSi 
satransporto nakadebSi muSaobis pirobebTan adaptirebis 
xarisxis maxasiaTebel integralur parametrs warmoadgens ass-s 
kuTri simZlavre. igi axasiaTebs ass-s energoaRWurvilobis 
dones. dabali kuTri simZlavris avtomobilebi gzis aRmarTebze 
moZraoben dabali siCqareebiT transmisiis dabal safexurebze da 
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Zravis maRal sadatvirTvo reJimebze, ris gamoc sawvavis sagzao 
xarji izrdeba; amasTan ferxdeba satransporto nakadebis 
moZraoba da mcirdeba sagzao moZraobis usafrTxoeba. maRali 
kuTri simZlavris avtomobilebis gamoyenebisas ki yvela 
aRniSnuli parametri umjobesdeba. Sesabamisad, dReisaTvis mTel 
rig ekonomikurad ganviTarebul qveynebSi dawesebulia 
moTxovnebi satvirTo avtomatareblebis minimaluri kuTri 
simZlavris mimarT. magaliTad, amerikis SeerTebul StatebSi 
minimaluri dasaSvebi kuTri simZlavre am tipis 
avtomobilebisaTvis Seadgens 8,16 kvt/t-s; did britaneTSi _ 5,88 
kvt/t-s, xolo dasavleT evropis sxva qveynebSi _ 5,58 kvt/t-s. 
amasTanave unda SevniSnoT, rom ass-s kuTri simZlavris 
mniSvnelobis gansazRvrul sidideze metad gazrdam SeiZleba 
gamoiwvios ass-s efeqtianobis Semcireba, Tu ar moxda kuTri 
simZlavris gazrdili mniSvnelobis sruli realizeba moZraobis 
mocemul pirobebSi. Sedegad, moZraobis saSualo siCqaris da 
mwarmoeblurobis zrdis tempi sagrZnoblad Semcirdeba, xolo 
sawvavis sagzao xarji da gadazidvebze danaxarjebi gaizrdeba. 
aRniSnulidan gamomdinare, mocemul sagzao pirobebSi ass-s 
kuTri simZlavris racionalur mniSvnelobad unda iqnas miCneuli 
kuTri simZlavris is mniSvneloba, romelic ganaapirobebs ass-s 
saeqspluatacio Tvisebebis srulad realizebas da amasTan, 
minimaluri materialuri danaxarjebiT uzrunvelyofs tvirTis 
gadazidvis maqsimalur kuTr mwarmoeblurobas. kuTri 
simZlavris racionaluri mniSvnelobis mixedviT SeiZleba 
dadgindes mocemuli ass-s sruli wonisaTvis Zravis maqsimaluri 
simZlavris racionaluri sidide an piriqiT, ass-s Zravis 
mocemuli maqsimaluri simZlavrisaTvis _ ass-s racionaluri 
tvirTmzidaoba. avtomobilis kuTri simZlavris, Zravis 
maqsimaluri simZlavris da tvirTmzidaobis racionaluri 
mniSvnelobebis gaTvaliswinebiT ass-s parkis formireba da misi 
gamoyenebiT gadazidvebis Sesruleba mniSvnelovnad aamaRlebs 
saavtomobilo satvirTo gadazidvebis efeqtianobas.  
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zemoaRniSnulis Sesabamisad saqarTveloSi satvirTo 
gadazidvebis efeqtianobis amaRlebis TvalsazrisiT, 
saqarTvelos saeqspluatacio pirobebis TaviseburebaTa 
gaTvaliswinebiT satvirTo avtosatransporto saSualebebis 
racionaluri kuTri simZlavris gansazRvris da saTanado ass-s 
parkis Seqmnis meTodebis damuSaveba dReisaTvis  aqtualur 
mecnierul problemas warmoadgens. 
samuSaos mizania _ saqarTveloSi satvirTo avtomobilebis 
efeqtianobis amaRleba saeqspluatacio pirobebTan maTi 
adaptirebis meTodebis damuSavebis gziT. 
miTiTebuli miznis misaRwevad gadaWrili iqna Semdegi 
ZiriTadi amocanebi: 
_ satvirTo gadazidvebisas avtomobilebis efeqtianobis 
Sefasebisa da amaRlebis meTodebis dadgena literaturuli 
wyaroebis analizis safuZvelze.  
_ satvirTo gadazidvebisas avtomobilebis efeqtianobaze 
moqmedi ZiriTadi faqtorebis dadgena da gamokvleva 
saqarTvelos sagzao pirobebSi; 
_ ass-s moZraobis saSualo siCqaris da sawvavis sagzao 
xarjis kompiuteruli modelirebiT gansazRvris meTodis 
damuSaveba (muSaobis realuri sadatvirTo reJimebis da sagzao _ 
satransporto pirobebis gaTvaliswinebiT); 
_ saqarTvelos sagzao pirobebSi satvirTo avtomobilebis 
efeqtianobis amaRlebisaTvis maTi kuTri simZlavris 
racionaluri sididideebis dadgena da Zravas Sesabamisi 
simZlavris gansazRvra;  
_ ass-s kuTri simZlavris, Zravis maqsimaluri simZlavris da 
tvirTmzidaobis racionaluri mniSvnelobebis gaTvaliswinebiT 
avtoparkis Seqmnis meTodis damuSaveba; 
_ naSromis farglebSi Sesrulebuli kvlevebis Sedegebis 
realizebis Sedegad miRebuli ekonomikuri da ekologiuri 
efeqtebis dadgena. 
kvlevis obieqtia  magistraluri mZime satvirTo 
avtosatransporto saSualebebi da avtomatareblebi. 
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samuSaos mecnieruli siaxle: 
_ pirveladaa mecnierulad gamokvleuli da Sefasebuli 
saqarTvelos realur sagzao pirobebTan satvirTo 
avtosatransporto saSualebebis weviT-siCqariTi Tvisebebis da 
maTi ganmsazRvreli parametris _ ass-s kuTri simZlavris 
adaptirebis xarisxi. Sesabamisad, damuSavebulia ass-Ta kuTri 
simZlavris racionaluri mniSvnelobebis gansazRvris meTodi, 
romelSic Semfasebeli kriteriumis _ kuTri mwarmoeblurobis 
saangariSo formula iTvaliswinebs kuTri simZlavrisagan 
damokidebulebiT ass-s sakuTari wonis cvalebadobas. 
_ damuSavebulia satvirTo avtosatransporto saSualebebis 
efeqtianobis ganmsazRvreli parametrebis _ moZraobis saSualo 
siCqaris da sawvavis sagzao xarjis saangariSo srulyofili  
modeli, romelic kompiuterze misi realizebisas, arsebulisagan 
gansxvavebiT, iTvaliswinebs gzis grZivi da ganivi profilis 
elementebis da satransporto nakadebis parametrebis 
cvalebadobas; Zravis nawilobriv da cvalebad sadatvirTo 
maxasiaTeblebze muSaobas, ass-s gadacemaTa kolofSi gadacemebis 
gadarTvis process. 
_ saqarTvelos sagzao pirobebisaTvis pirveladaa dadgenili 
mZime satvirTo avtomobilebis da avtomatareblebis kuTri 
simZlavris, Zravis maqsimaluri simZlavris da tvirTmzidaobis 
racionaluri mniSvnelobebi da Sesabamisad damuSavebulia ass-s 
parkis formirebis meTodi; maTi relizeba uzrunvelyofs 
saqarTveloSi saavtomobilo satvirTo gadazidvebis 
efeqtianobis mniSvnelovan amaRlebas.  
naSromis aprobacia:  
disertaciis masalebi moxsenebuli iqna saerTaSoriso 
samecniero konferenciaze _ `saavtomobilo transportisa da 
avtosagzao infrastruqturis ganviTarebis problemebi~, Tbilisi, 
2009w.; saerTaSoriso samecniero-teqnikuri konferencia `garemos 
dacva da mdgradi ganviTareba~, Tbilisi, 2010; stu-s 90 
wlisTavisadmi miZRvnili studentTa me-80 saiubileo 
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saerTaSoriso samecniero-teqnikuri konferenciaze, stu, Tbilisi, 
2012 w. 
publikaciebi. disertaciis masalebis mixedviT 
gamoqveynebulia 5 naSromi, 1-gadacemulia gamosaqveyneblad. 
naSromis struqtura da moculoba.  disertacia Sedgeba 
Sesavlis, 2 nawilis, 3 Tavis, daskvnebis, gamoyenebuli 
literaturis siis da danarTisagan. naSromi Seicavs kompiuterze 
dabeWdil 135 gverds, maT Soris 16 cxrils, 19 naxazs da danarTs 
8 gverdze. 
naSromis mokle Sinaarsi 
 
SesavalSi naCvenebia naSromis aqtualuroba, mizani, ZiriTadi 
amocanebi, mecnieruli siaxle da mokledaa gadmocemuli 
samuSaos arsi. 
pirvel TavSi ganxiluli da gaanlizebulia arsebuli 
literaturuli wyaroebi, romlebic exeba satvirTo 
gadazidvebisas avtomobilebis efeqtianobas, masze moqmed 
faqtorebs da efeqtianobis Sefasebis da amaRlebis meTodebs. 
dadgenilia, rom aRniSnuli efeqtianobis maRali donis 
miRwevisaTvis ZiriTadi moTxovnebia _  satvirTo ass-s 
saeqspluatacio Tvisebebis Seasabamisobis uzrunvelyofa 
moZraobis sagzao pirobebTan da maTi muSaobis efeqtianobis 
ganmsazRvreli parametrebis srulad realizeba. gaanalizebulia 
satvirTo gadazidvebis efeqtianobis maCvenebeli parametrebi _ 
drois erTeulSi gadaziduli tvirTis moculoba (anu ass-s 
mwarmoebluroba), tvirTis gadazidvaze gaweuli danaxarjebi da 
ass-s saeqspluatacio Tvisebebis moZraobis sagzao pirobebTan 
Sesabamisobis Semfasebeli kriteriumebi.  
naCvenebia, rom saqarTveloSi satvirTo gadazidvebiT 
yoveldRiurad dasaqmebulia sxvadasxva tvirTmzidaobis 10...12 
aTasamde avtosatransporto saSualeba, maSin rodesac sul 
registrirebulia sxvadasxva kategoriis 60 aTasamde satvirTo 
avtomobili. saqarTveloSi saavtomobilo transportiT 2011 wels 
gadaziduli iqna daaxloebiT 28 mln. tona tvirTi, rac saerTod 
gadaziduli tvirTebis daaxloebiT 60%-s Seadgens, da eTanadeba 
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daaxloebiT 1...1,25 miliardi laris Sesrulebul samuSaos. 
gamokvlevebma gviCvena, rom satvirTo avtomobilebis 
tvirTmzidaobis da garbenis gamoyenebis koeficientebis 
mniSvnelobebi Seadgens saSualod γ=0,5, aseve maTi  moZraobis 
teqnikuri siCqare icvleba 35...40 km/sT-s farglebSi, xolo 
saeqspluatacio siCqare 25...27 km/sT-is farglebSi, rac satvirTo 
avtomobilebis efeqtianobis TvalsazrisiT saSualoze dabali 
maCvenebelia. amasTan, dadgenili iqna, rom saqarTveloSi 
satvirTo saavtomobilo gadazidvebis efeqtianoba 
mniSvnelovanwiladaa damokidebuli ass-s weviT-siCqariTi 
Tvisebebis adaptirebaze moZraobis pirobebTan, kerZod iseT 
Semajamebel pirobiT kriteriumze, rogoricaa ass-s kuTri 
simZlavre. aRniSnulis safuZvelze dasabuTebuli iqna 
sadisetracio naSromis Temis aqtualuroba da gamovlenili _ 
dasmuli amocanebis gadaWris gzebi. 
meore TavSi gamokvleulia saqarTveloSi saavtomobilo 
satvirTo gadazidvebSi monawile saavtomobilo satransporto 
saSualebebis efeqtianobis amaRlebis SesaZlebloba maTi 
teqnikuri parametrebis racionaluri sidideebis SerCeviT.  
avtomobilebis efeqtianobis Semfasebel kompleqsur 
parametrad miRebuli iqna  maTi kuTri mwarmoebluroba, romlis 
gamosaTvlel formulas aqvs Semdegi saxe: 
                           
           
(             )   
 , t.km/l ,             (1) 
 
sadac: Ga _ aris avtomobilis sruli wona, t; γ _ 
tvirTmzidaobis gamoyenebis koeficienti; l _ tvirTiani gzobis 
manZili, km; β _ garbenis gamoyenebis koeficienti; Vt _ moZraobis 
saSualo teqnikuri siCqare, km/sT; Tb-e _ datvirTva-gadmotvirTvis 
dro, sT; Qs _ sawvavis sagzao xarji, l/km. 
ass-s kuTri mwarmoeblurobis gamosaTvlel (1) formulaSi 
Semavali sidideebidan gadazidvis procesSi tvirTis 
transportirebisas moZraobis pirobebis da kuTri simZlavris 
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mixedviT cvalebadi sidideebia moZraobis saSualo teqnikuri 
siCqaris Vt  da sawvavis sagzao xarjis     mniSvnelobebi. es 
sidideebi, nominaluri tvirTmzidaobis qn sididesTan erTad, ass-
s maxasiaTebeli teqnikuri parametrebia da gansazRvraven mis 
weviT-siCqariT Tvisebebs. (1) formulaSi Semavali danarCeni 
sidideebi warmoadgenen gadazidvebis organizaciuli elementebis 
maxasiaTebel parametrebs da tvirTis transportirebisas 
praqtikulad ar icvlian mniSvnelobebs. Tu zemoTaRniSnuli 
niSnebis mixedviT davajgufebT (1) formulaSi Semaval 
parametrebs, maSin ass-s kuTri mwarmoeblurobis gamosaTvleli 
formula SeiZleba warmovadginoT Semdegi saxiT:             
    =
     
  
  
     
             
  ,                (2) 
(2) formulis pirveli mdgeneli     
     
  
, asaxavs 
mwarmoeblurobaze ass-s teqnikuri maCveneblebis gavlenas  
moZraobis sagzao pirobebisagan damokidebulebiT, xolo meore 
mdgeneli    
     
             
  ki asaxavs mwarmoeblurobaze 
gadazidvebis organizaciuli elementebis srulyofis xarisxis 
gavlenas. aRniSnulis gaTvaliswinebiT sabolood gveqneba: 
                          t.km/l.                    (3) 
 
sadisertacio naSromSi ZiriTadad gamokvleulia ass-s 
weviT-siCqariTi Tvisebebis moZraobis sagzao pirobebTan 
adaptireba da kuTri simZlavris racionaluri mniSvnelobis 
gansazRvrisas, ass-s kuTri simZlavris gavlena kuTri 
mwarmoeblurobis pirvel     mdgenelze.  
satvirTo gadazidvebisas avtomobilis muSaobis reJimebis 
formirebaze da, Sesabamisad, misi efeqtianobis ganmsazRvrel 
parametrebze gzis grZivi da ganivi profilis elementebis 
zemoqmedeba mudmivad icvleba da atarebs SemTxveviT xasiaTs. 
saavtomobilo gzebs adgilmdebareobis reliefis mixedviT yofen: 
vake, borcviani da mTiani reliefis gzebad. mocemuli reliefis 
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gzebze gzis grZivi da ganivi profilis erTidaigive elementebi 
meordebian garkveuli sixSiriT. dakvirvebebma gviCvena, rom  
 
 
     
  
    
 
 
    
 
 
  
  
   
  
 
 
 
 
 
  
 
  
  
    
      
   
   
  
   
 
 
 
 
nax.1. samodelo gzis grZivi qanobebis daxrilobaTa is ganawilebis 
sixSiris histograma a) qanobis sididis mixedviT Fi; b) qanobis sigrZis 
mixedviT Fl; qanibis daxrilobis saSualo matematikuri molodini 
mis=23
0
/00. 
 
 
   
      
 
        
   
  
    
 
  
 
     
 
 
  
 
 
   
 
 
nax.2. samodelo gzaze mosaxvevebis radiusebis R mniSvnelobebis 
mixedviT ganawilebis histograma FR 
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11 
 
mocemuli regionis gzebis an sagzao qselisaTvis SeiZleba 
moiZebnos gzis iseTi monakveTi, romelic Seicavs grZivi da 
ganivi profilis yvela elementebs iseTive maTematikuri 
molodiniT da ganawilebiT, rogorc mTliani gza an sagzao 
qseli. gzis aseT monakveTs uwodeben sagzao qselis  samodelo 
(maxasiaTebel) gzas, vinaidan misi grZivi da ganivi profilis 
elementebis parametrebi eqvivalenturia mTliani sagzao qselis 
parametrebis, da iseTive gavlenas axdens ass-s muSaobis 
maCveneblebze, rogorsac mocemuli regionis mTliani sagzao 
qseli. amitom, sadisertacio naSromSi,  saqarTvelos  sagzao 
pirobebis satvirTo  ass-s kuTri simZlavris da misi muSaobis 
efeqtianobis Semfasebeli parametrebis mniSvnelobebze gavlenis 
kvlevaSi gamoviyeneT saqarTvelos magistraluri saavtomobilo 
sagzao qselis samodelo gzis grZivi da ganivi profilis 
elementebis nax.1 a), b) da nax.2-ze warmodgenili monacemebi.  
avtomobilis moZraobis siCqareebi gzis calkeul 
monakveTebze SezRudulia moZraobis usafrTxoebis an 
komfortulobis uzrunvelyofis pirobebiT; amitom avtomobilis 
moZraobis modelirebisas kompiuterSi gzis grZivi da ganivi 
profilis elementebis parametrebis mniSvnelobebTan erTad 
Segvyavs samodelo gzis clkeul monakveTebze moZraobis 
dasaSvebi siCqareebis grafiki, romelSic Caewereba moZraobis 
realuri siCqareebi da aigeba avtomobilis moZraobis siCqareTa 
epiura. nax.3-ze naCvenebia samodelo gzis monakveTze avtomobilis 
moZraobis dasaSvebi siCqareebis grfikis (1) da amave monakveTze 
satvirTo avtomobilis moZraobis siCqareTa epiuris (2) 
fragmentebi. ukanaskneli Cawerilia dasaSvebi siCqareebis 
grafikSi.       
imisaTvis, rom gadazidvebisas satvirTo ass-m ar Seaferxos 
satransporto nakadis moZraoba da es moTxovna 
gaTvaliswinebuli iqnas misi kuTri simZlavris  racionaluri 
sididis dadgenisas, Cvens mier gamokvleuli iqna satransporto 
nakadebis siCqareebi saqarTvelos gzebze nakadis sxvadasxva 
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nax.3. samodelo gzis monakveTze avtomobilis moZraobis dasaSvebi 
siCqareebis grfikis (1) da amave monakveTze satvirTo avtomobilis 
moZraobis siCqareTa epiuris (2) fragmentebi 
 
 
 
 
 
 
 
     
       
       
       
       
       
       
       
       
       
       
       
 
nax.4. satransporto nakadebis siCqareebis (V) damokidebuleba nakadebis 
intensiurobisagan (Na) saqarTvelos vake (1) da borcvian (2) gzebze  
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zemoT motanil maxasiaTeblebze dayrdnobiT, satvirTo ass-s 
gzaze moZraobis siCqareTa grafikis agebisas qvemoT 
damuSavebuli maTematikuri modeli iTvaliswinebs pirobas, rom 
satransporto nakadebSi man Uunda SeZlos nakadis siCqariT 
moZraoba. avtomobilis moZraobis saSualo Vt siCqaris da 
sawvavis sagzao    xarjis samodelo gzaze ass-s moZraobis 
maTematikuri modelirebiT gansazRvrisas aseve viTvaliswinebT, 
rom gzaze avtomobilis moZraoba zogadad  moicavs Semdeg sam 
reJims: gaqaneba, damyarebuli siCqariT moZraoba da Seneleba. 
maTematikuri modeli kompiuteris gamoyenebiT aRwers gzaze 
avtomobilis moZraobis samive realur reJims maTi erTmaneTTan 
gardamavali procesebis uwyveti monacvleobiT.  
samodelo gzaze ass-s moZraobis procesis Cvens mier 
SemuSavebul maTematikuri modeli dafuZnebulia avtomobilebis 
TeoriaSi cnobil moZraobis diferencialuri gantolebaze. 
sadisertacio naSromSi igi transformirebulia satransporto 
nakadebSi realuri sagzao pirobebisa da transmisiis sxvadasxva 
safexurebze Zravas gardamaval sadatvirTo reJimebze muSaobis 
da kompiuterze cnobili `AUTOGR“ programis gamoyenebiT 
amoxsnis SesaZleblobis gaTvaliswinebiT.   
 aRniSnulis Sesabamisad ass-s moZraobis gantolebas aqvs 
Semdegi saxe: 
            
  
  
  
           
        ,            (4)  
 
sadac:    (       )        (       )       (        )  
                 _ α%-iT nawilobrivi sadatvirTo reJimze 
Zravis mabruni momentis M(α,n)  maxasiaTeblis aproqsimaciis 
koeficientebia; niSani `+~ aiReba ass-s aRmarTze moZraobisas, 
xolo `_~ daRmarTze moZraobisas. 
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 a4, a5, a6 _ avtomobilis moZraobis gorvis da haeris 
winaaRmdegobebis jamur Zalasa da siCqares Soris 
damokidebulebis meore xarisxis polinimiT aproqsimaciis 
koeficientebi. Vt _ avtomobilis moZraobis teqnikuri siCqare, 
km/sT; Ut _ gadacemaTa kolofis transmisiis safexuris 
gadacemaTa ricxvi; U0 _ mTavari gadacemis gadacemaTa ricxvi; r0 
_ Tvlebis buqsaobis gareSe gorvis radiusi, m; ηt _ transmisiis 
m.q.k.; M(α,n) _ Zravas muxla lilvis mier ganviTarebuli mabruni 
momentis mimdinare mniSvnelobebi sxvadasxva datvirTvebze da 
brunvis sixSireze, nm; Ga _ sruli wona, kg; f  _ Tvlebis gorvis 
winaaRmdegobis koeficienti; AS _ Sublis farTi, m2; Cx _ 
garsedinobis koeficienti; ρ _ haeris simkvrive, kg/m3; δ _ mbrunavi 
masebis gamTvaliswinebeli koeficienti; 
gantoleba (4) aris arawrfivi diferencialuri gantoleba, 
romlis kompiuterze amosaxsnelad SeiZleba gamoviyenoT 
eileris, runge-kutas an eiler-koSis meTodi; Cvens mier 
gamoyenebulia eiler-koSis srulyofili meTodi. am meTodis 
gaTvaliswinebiT modelirebisas kompiuterze amosaxsneli 
avtomobilis moZraobis diferencialuri gantoleba Caiwereba 
Semdegi saxiT: 
            (            
       )  ,          (5) 
 
sadac, H _ gantolebis amoxsnis bijia, wm. 
avtomobilis damyarebuli siCqariT gzaze moZraobis 
kompiuterze modelirebisas (4) gantolebis marcena mxare, 
aCqareba gautoldeba nols  
   
  
   da ass-s moZraobis gantoleba 
miiRebs moZraobis siCqaris mimarT kvadratuli gantolebis saxes, 
romlis kompiuterze amoxsnis dadebiTi fesvi Seesabameba gzis 
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Sesabamis monakkveTze ass-s moZraobis siCqares.  
avtomobilis gzaze moZraobis Senelebis kompiuteriT 
modelirebisas (4) gantolebis marcxena mxare miiRebs uaryofiT 
niSans. amave dros  gaTvaliswinebulia, rom Seneleba SeiZleba 
ganxorcieldes Tvlebis damuxruWebiT, ZravaTi damuxruWebiT da 
orive xerxis erTdroulad gamoyenebiT. ukanaskneli 
satransporto nakadebSi moZraobisas ufro xSirad gamoiyeneba. 
saeqspluatacio pirobebSi damuxruWebisas avtomobilis 
moZraobis Seneleba mimdinareobs 
  
  
= _ (1...2) m/wm2 sididiT. iseve, 
rogorc avtomobilis gaqanebis modelirebisas, orive zemoT 
ganxilul SemTxvevaSi, (4) gantoleba kompiuterze amoixsneba 
eiler-koSis srulyofili cifruli meTodiT.  ass-s kompiuterze 
modelirebisas, avtomobilis samive reJimze moZraobis 
procesebis aRmwer gantolebebSi Seitaneba sagzao da 
satransporto pirobebis maCvenebeli parametrebis sidideebi 
samodelo gzaze moZraobis mTel manZilze moZraobis mixedviT. 
garda aRniSnulisa, kompiuterSi masivebis saxiT Segvaqvs (4) 
gantolebaSi Semavali ass-s konstruqciuli parametrebis da 
Zravis sadatvirTo maxasiaTeblebis sidideebi. avtomobilis 
moZraobis procesis kopmpiuterze modelirebis blok-sqema 
naCvenebia nax. 5-ze.   
modelirebisas viTvaliswinebT, rom avtomobilebis realur 
pirobebSi muSaobis reJimebis Sesabamisad, satvirTo 
avtomobilebSi gaqanebis reJimze drois H bijis ganmavlobaSi 
ZravSi swvavis mimwodebeli organo gadaadgildeba sruli svlis 
10_12%-iT; amitomHavtomobilis moZraobis gantolebis amoxsnisas 
kompiuteri, yoveli H bijiT (4) gantolebis amoxsnis (iteraciis) 
Semdeg, gadadis Zravas Semdgomi nawilobrivi muSa sadatvirTvo 
maxasiaTebelze (4) gantolebis amoxsnaze,  gadaadgilebis 10%-
iani bijiT; Zravas muSaobis gare maxasiaTeblis miRwevis Semdeg, 
gaqanebis parmetrebis mniSvnelobebis gaangariSeba grZeldeba am 
maxasiaTebliT; zemoaRniSnulidan gamomdinare, gaqanebisas 
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avtomobilis Zravas muSaobis sadatvirTvo reJimebis 
cvalebadoba kompiuterSi SeiZleba avsaxoT gantolebiT:  
                    , %                       (6)  
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax. 5 avtomobilis moZraobis procesis kopmpiuterze modelirebis 
blok-sqema 
 
Zravas muSaobis reJimebis mimdinare 
mniSvnelobebisa da gzis daxris 
Secvlisas avtomobilis moZraobis  
parametrebis gansazRvra 
Zravas muSaobis reJimebis mimdinare 
mniSvnelobebisa da dasaSvebi siCqareebiT 
avtomobilis moZraobis parametrebis 
gansazRvra 
 
Zravas da avtomobilis muSaobis 
reJimebis parametrebis mimdinare 
mniSvnelobebis gansazRvra avtomobilis 
Senelebis procesis dros 
 
Zravas nawilobrivi da mimdinare 
sadatvirTvo maxasiaTeblebis 
aproqsimaciis koeficientebis gansazRvra 
gaqanebis procesis modelireba Zravas 
cvalebadi maxasiaTeblebisas; avtomobilis 
muSaobis reJimebis parametrebis mimdinare 
mniSvnelobis gamoTvla 
moZraobis saSualo siCqaris da sawvavis 
sagzao xarjis mimdinare mniSvnelobebis 
gamoTvla 
avtomobilis kuTri mwarmoeblurobis 
gamoTvla 
 
7 
 
10 
11 
 
12 
13 
14 
Zravas mimdinare datvirTvis gansazRvra 5 
6 
siCqareebis gadacemaTa kolofis 
safexuris SerCeva 
4 
avtomobilis weviT-siCqariTi Tvisebebis 
da sawvavekonomiurobis maxasiaTebeli 
parametrebis mniSvnelobebis Seyvana 
moZraobis pirobebis Semowmeba: 
1. gzis grZivi daxris cvalebadobis 
mixedviT; 
2. dasaSvebi siCqaris miRweviT; 
3. moZraobis Senelebis aucileblobiT; 
4. gadacemaTa kolofSi gadacemis 
gadarTvis momentis dadgomis mixedviT 
gzis gegmisa da profilis, aseve gzis 
calkeul monakveTebze moZraobis 
dasaSvebi siCqareebis mniSvnelobebis 
Seyvana 
moZraobis sawyisi pirobebis da egm-ze 
modelis realizaciisaTvis saWiro 
mniSvnelobebis sidideebze informaciis 
Seyvana 
 
gadacemaTa gadarTvis procesis 
modelireba. Zravas muSaobis reJimebis 
parametrebis gansazRvra da avtomobilis 
moZraoba gadacemaTa kolofSi 
safexurebis gadarTvis procesisas 
1 
 
2 
 
3 
 
8 
 
 
9 
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sadac:  _ Zravis datvirTvaa %-Si;  _ gaqanebis sawyis 
momentSi Zravis datvirTva %-Si, romelic ganisazRvreba 
gaqanebis wina damyarebul reJimze moZraobis winaaRmdegobis 
daZlevaze daxarjuli simZlavris mniSvnelobis mixedviT; cxadia, 
kompiuterze avtomobilis gaqanebis procesis modelirebisas, 
daculi unda iqnes piroba: <100%. Zravis datvirTva ass-s 
damyarebuli reJimiT moZraobisas dadgindeba siCqaris Sesabamisi 
moZraobis winaaRmdegobis daZlevaze daxarjuli simZlavris 
mniSvnelobis mixedviT; ass-s Senelebisas Zravis sadatvirTo 
reJimis dadgenisas moZraobis modelirebis programa 
iTvaliswinebs gzis grZivi profilis daxrilobiT gamowveuli 
ass-ze moqmedi Zalebis Sesabamis simZlvris mniSvnelobebs. 
avtomobilis samodelo gzaze moZraobis kompiuterze 
modelirebisas gadacemaTa kolofSi gdacemaTa safexurebis 
gadarTva  xdeba avtomobilis saukeTeso dinamikurobis miRwevis 
pirobiT, kerZod, rogorc cnobilia, maRal safexurebze 
gadarTva umjobesia Zravis muxla lilvis ne = np brunvis 
sixSireze, xolo dabal safexurebze Zravis ne = (nm + np)/2 
brunvis sixSireze, sadac np _ Zravis maqsimaluri simZlavris 
brunvis sixSirea, nm _ Zravis maqsimaluri mabruni momentis 
Sesabamisi brunvis sixSire. safexuris gadarTvis Semdeg 
kompiuteri amoxsnis avtomobilis moZraobis gantolebas 
gadacemaTa kolofis axal safexurze Zravis brunvis sixSiris 
Semdeg mniSvnelobisas: 
 ,                      (7) 
sadac nm0 _ axal safexurze gadacemaTa kolofis pirveladi 
lilvis brunvis sixSirea; Um-1 _ gadacemaTa ricxvi wina 
safexurze; Um _ gadacemaTa ricxvi momdevno safexurze; nm _ 
gadacemaTa kolofis pirveladi lilvis brunvis sixSire wina 
safexuris gamorTvis momentSi. kompiuteruli modeli, gzaze 
avtomobilis moZraobis gantolebis amoxsniT miRebuli siCqaris 
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yoveli mimdinare Vti  mniSvnelobis Semdeg, adarebs mas ganvlili 
manZilis mixedviT gzis Sesabamis monakveTze avtomobilis 
moZraobis dasaSvebi siCqaris Ve mniSvnelobas (nax.3). am Sedarebis 
safuZvelze kompiuteri gansazRvravs ass-s moZraobis reJims: 
TuVti<Ve _ gaqanebaa; Tu Vti=Ve _ damyarebuli moZraobaa da Tu 
Vti>Ve _ Senelebaa. aseve, ass-s ganvlili manZilis Sa mniSvnelobis 
SedarebiT samodelo gzis grZivi qanobebis ganlagebis 
manZilebTan Sn, kompiuteri daadgens moZraobis gantolebis 
amoxsnisas Seasbamisi qanobis daxrilobis is sidides. 
avtomobilis moZraobis aRniSnuli maTematikuri modelis 
realur procesTan adeqvaturobis Semowmebis mizniT, `mersedes-
benc aqtrosi 1853~ da `maz_6422~ markis avtomatareblebis 
horizontalur asfalbetonis safarian gzis monakveTze gaqanebis 
parametrebis realurad gazomili mniSvnolebebi Sedarebuli iqna 
kompiuteriT gamoTvlil SedegebTan. avtomobilebis gaqanebis 
drois gazomva xdeboda gadacemaTa kolofis pirvel safexurze 
maqsimaluri siCqaris mniSvnelobidan _ V0=5km/sT siCqareTa 
safexurebis gadarTviT V=80 km/sT siCqaremde gaqanebiT.  
magaliTisaTvis, avtomobil `maz 6422~-is gaqanebis drois 
eqsperimentebis gziT dadgenis Sedegebi, motanilia cxr. 1-Si. 
 
cxrili 1. avtomobilis `maz 6422~ 80 km/sT-mde gaqanebis drois 
gansazRvris sizuste 
 
gazomvis 
raod.: n 
1 2 3 4 5 6 7 
t 89 88 93 94 87 96 92 
gadaxra saSualo ariTmetikuli mniSvnelobidan 
gazomvis 
raod.: n 
1 2 3 4 5 6 7 
/m - t/ 1 3 2 3 4 5 1 
gadaxrebis kvadratebi da maTi jami 
gazomvis 
raod.: n 
1 2 3 4 5 6 7 
/m-t/2 1 9 4 9 16 25 1 
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gazomvebis aucilebeli raodenobis dadgena xdeboda 
maCveneblebis sizustis Sefasebis saSualo kvadratuli 
gadaxrebis meTodiT. eqsperimentis Sedegebis sizustis 
maCvenebeli unda imyofebodes 5%-is zRvrebSi. Sesabamisad, 
gazomvebis sWiro raodenobam dasaxuli sizustis 
uzrunvelsayofad Catarebuli gaangariSebaTa Tanaxmad, Seadgina 
7 gazomva. 
 
 
 
 
 
 
 
 
         
          
          
          
          
          
          
          nax.6. avtomatarebl `maz 6422~-is gaqanebis maxasiaTebeli 80 km/sT 
siCqaremde: 1 _ kompiuteruli modelirebiT miRebuli; 2 _ 
eqsperimentebiT miRebuli 
 
eqsperimentuli da modelirebiT miRebuli Sedegebis 
sizusteze Sedarebam gviCvena, rom Cvens mier SemuSavebuli ass-s 
gaqanebis modeli gaangariSebebisaTvis sakmarisi sizustiT 
(fardobiTi cdomileba ar aRemateba 5%) asaxavs realur 
process, rac kargad Cans nax.6-dan. 
amgvarad, zemoaRniSnuli faqtorebis gaTvaliswinebiT 
realizebuli avtomobilis moZraobis kompiuteruli 
modelirebiT ganisazRvreba ass-s samodelo gzaze moZraobis 
siCqaris Vti  da ganvlili manZilis Sai mimdinare mniSvnelobebi, 
romelTa mixedviT aigeba siCqareTa epiura (nax.3). am monacemebis 
integrirebiT ki xdeba saqarTvelos sagzao pirobebSi ass-s 
0
5
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m/wm 
0           20         40         60          80        100        120      140       160       180       200 
t wm 
V 
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muSaobis efeqtianobis ganmsazRreli erT-erTi mniSvnelovani 
parametrebis _  moZraobis saSualo teqnikuri siCqaris Vt  da 
ganvlili manZilis Sa mniSvnelobebis (tolia samodelo gzis 
sigrZis) dadgena. 
ass-s muSaobis efeqtianobis ganmsazRreli meore 
mniSvnelovani parametris _ avtomobilis sawvavis sagzao xarjis 
mimdinare Qs mniSvnelobebis gamosaTvlelad, kompiuterul 
modelSi xdeba Semdegi formulis Setana: 
                                           
       
        
       ,                                                        (8) 
sadac:     _ ass-s Zravis mier ganviTarebuli simZlavris (kvt), 
    _ Zravis sawvavis kuTri xarjis (gr/kvt.sT), Vti _ moZraobis 
saSualo teqnikuri siCqaris (km/sT) mimdinare mniSvnelobebia. 
  ass-s Zravis mier ganviTarebuli simZlavris mniSvnelobis 
gansazRvrisaTvis, vsargeblobT avtomobilebis TeoriaSi 
cnobili Semdegi formuliT: 
    
  [  (          )
 ]     
       
 
         
 
       
 
         
       
 ,        (9) 
sadac, Vti _ avtomobilis moZraobis siCqareTa mimdinare 
mniSvnelobebia; Ks _ avtomobilis garsedinobis koeficienti; f0 _ 
Tvlebis gorvis winaaRmdegobis koeficienti dabal siCqareebze. 
danarCeni sidideebi ganmartebulia (4) formulaSi. niSani `+~ 
aiReba aRmarTze, xolo niSani `_~ daRmarTze moZraobisaTvis. 
ass-s Zravis sawvavis kuTri xarjis mniSvnelobebi aiReba 
kompiuterze moZraobis modelSi Stanili Zravis sadatvirTvo 
maxasiaTeblebidan  ass-s Zravis mier ganviTarebuli simZlavris 
    da moZraobis saSualo teqnikuri siCqaris Vti mniSvnelobebis 
mixeviT. am monacemebiT kompiuteri gamoTvlis sawvavis sagzao 
xarjis mimdinare mniSvnelobebs da epiuras, romlis 
integrirebiT ganisazRvreba sawvavis sagzao xarjis sidide.        
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moZraobis saSualo teqnikuri siCqaris Vt   da sawvavis sagzao 
xarjis Qs mniSvnelobebis CasmiT kuTri mwarmoeblurobis 
ganmsazRvrel (2) formulaSi, kompiuteri gamoTvlis ass-s kuTri 
mwarmoeblurobis    mdgenelis  sidides. 
 kompiuteruli modelirebiT miRebuli Sedegebis realurTan 
adeqvaturobis Sefasebis mizniT, isini Sedarebuli iqna gzis 
samodelo monakveTze (gori-xaSuris gzis) satvirTo 
avtomobilebis `mersedes-benc aqtros-1853”-is da “maz-6422”-is 
moZraobis saSualo siCqaris Vt da sawvavis sagzao xarjis Qs 
gazomviT miRebul mniSvnelobebTan. SedarebiT dadginda, rom maT 
Soris sxvaoba ar aRemateba 8...10%-s, rac praqtikuli 
gaangariSebebisaTvis misaRebia da imis maCvenebelia, rom Cvens 
mier damuSavebuli avtomobilis moZraobis maTematikuri modeli 
da Sesabamisi kompiuteruli programa vargisia praqtikuli 
amocanebis gadasawyvetad. 
saqarTvelos sagzao pirobebSi satvirTo ass-s muSaobis 
efeqtianobaze misi kuTri simZlavris gavlenis Seswavlis mizniT 
Cvens mier damuSavebuli maTematikuri modelis gamoyenebiT 
gamokvleuli iqna saqarTveloSi gavrcelebuli satvirTo 
avtomatareblebis _ “maz-6422” da `mersedes-benc aqtrosi-1853” 
samodelo gzaze moZraobis saSualo siCqaris Vt, sawvavis sagzao 
xarjis Qs da kuTri mwarmoeblurobis Wd mdgenelis 
damokidebuleba kuTri simZlavrisagan Ps, ris Sedegebic naCvenebia 
nax.7-ze. 
nax.7 _ dan Cans, rom avtomobilis kuTri simZlavris Ps 
gazrdiT ass-s moZraobis saSualo siCqare Vt izrdeba dasawyisSi 
Cqari tempiT, xolo misi garkveuli mniSvnelobis Semdeg 
dasaSvebi siCqareebiT SezRudvis gamo, Vt zrdis tempi neldeba da 
bolos saSualo siCqaris mniSvneloba praqtikulad mudmivi 
xdeba.sawvavis sagzao xarjis QsQmiSvneloba kuTri simZlavris 
gazrdisas Tavdapirvelad klebulobs, minimumis miRwevis Semdeg 
ki TandaTanobiT mzardi tempiT matulobs. 
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nax.7. satvirTo avtomatareblebis _ “maz-6422” (a) da “mersedes-benc 
aqtros _ 1853” (b) samodelo gzaze moZraobis saSualo siCqaris Vt, 
sawvavis sagzao xarjis QS da kuTri mwarmoeblurobis mdgenelis Wd 
damokidebuleba avtomobilis kuTri simZlavrisagan PS 
 
avtomobilis Wd kuTri mwarmoeblurobis kuTri 
simZlavrisagan Ps damokidebulebiT cvalebadobis xasiaTi misi 
Wd 
54 
52 
50 
48 
46 
38 
40 
42 
44 
7.5 7.0 6.5 6.0 5.5 5.0 
46 
50 
52 
54 
l/100km 
8.5 9.0 
Vt 
QS 
Wd 
Vt 
km/sT 
PS 
kvt/t 
 
 
QS 
t.km/l 
40 
35 
30 
25 
54 
52 
50 
48 
46 
38 
40 
42 
44 
7.5 7.0 6.5 6.0 5.5 5.0 
46 
50 
52 
54 
l/100km 
8.5 9.0 
Vt 
QS 
Wd 
Vt 
km/sT 
PS 
kvt/t 
 
 
QS 
40 
45 
50 
55 
Wd 
t.km/l 
a) 
b) 
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saSualo siCqaris Vt da sawvavis sagzao xarjis Qs cvalebadobis 
xasiaTiTaa ganpirobebuli da igi maqsumums aRwevs kuTri 
simZlavris im mniSvnelobebze, romelzec sawvavis sagzao xarji 
Qs daaxloebiT minimaluria, xolo moZraobis saSualo siCqare Vt 
jer kidev matulobs. 
Catarebuli kvlevebis safuZvelze dadgenili iqna, rom 
saqarTvelos mTagoriani reliefis mqone sagzao pirobebSi N2 
kategoriis III da IV klasis satvirTo ass-Tvis kuTri simZlavris 
racionaluri mniSvneloba Seadgens Ps=12,5...13,0 kvt/t-s, xolo N3 
kategoriis V, VI da VII klasis ass-s kuTri simZlavre Ps=7,5...8.0 
kvt/t-s; kuTri simZlavreebis am mniSvnelobebze 
avtosatransporto saSualebis kuTri mwarmoebluroba aRwevs 
maqsimums, xolo gadazidvebze sawvavis danaxarjebis da, 
Sesabamisad, ekogaremos gamonabolqvi airebiT dWuWyianeba 
minimaluria. 
satvirTo avtomobilebis kuTri simZlavreebis Cvens mier 
miRebuli racionaluri sarekomendacio mniSvnelobebi 
gaTvaliswinebuli unda iqnes saqarTveloSi gadamzidavebis mier 
satvirTo avtomobilebis SeZenisas da maT safuZvelze satvirTo 
saavtomobilo parkis formirebisas, rac saboloo jamSi iZleva 
saqarTveloSi satvirTo saavtomobilo gadazidvebis 
efeqtianobis 15_20%-iT gazrdis SesaZleblobas. 
amasTanave racionaluri kuTri simZlavreebis mixedviT ass-s 
SerCevisas mxedvelobaSi unda iqnes miRebuli ass-s RerZze 
mosuli datvirTvebi da gzis mzidunarianobis dadgenili 
normebi, romlis mixedvidac ass-ebi iyofian “a” da “b” jgufebad. 
“a” jgufis ass-is RerZze mosuli dasaSvebi datvirTva ar 
aRemateba 10 tonas, xolo “b” jgufis ass-saTvis _ 6 tonas. 
ass-s moZraobis sxvadasxva sagzao da satransporto 
pirobebSi maRali efeqtianobiT muSaobis uzrunvelyofis mizniT, 
damamzadebeli qarxnebi iTvaliswineben maT eqspluatacias Zravis 
maqsimaluri simZlavris sxvadasxva mniSvnelobebiT. magaliTad, 
“mersedes-benc aqtros-1853” markis satvirTo ass gamodis 
24 
 
avtomobilis da ori da samRerZiani avtomobil-gamwis saxiT, 
romelTa nominaluri tvirmzidaoba, Zravis maqsimaluri 
simZlavris eqvsi sxvadasxva mniSvnelobisas, Seadgens 40 t-s.  
Cveni kvlevebis Tanaxmad, kuTri simZlavris racionaluri 
mniSvnelobisas _ Psr=7,5 kvt/t, saqarTvelos da misi msgavsi 
mTagorian reliefiani qveynebis gzebze `mersedes-benc aqtros-
1853”-is tipis ass-ze racionaluri iqneba Nemax=315 kvt sididis 
maqsimaluri simZlavris mqone Zravis gamoyeneba.  
Tu damamzadebeli qarxana ar iTvaliswinebs mocemuli 
tvirTmzidaobis ass-ze sxvdasxva maqsimaluri simZlavriani Nemax 
Zravis gamoyenebas, maSin aseTi ass-s muSaobis maRali 
efeqtianobisaTvis racionaluri kuTri simZlavris Psr misaRwevad, 
saWiroa SevirCioT ass-s Sesabamisi qr tvirTmzidaoba. magaliTad, 
saqarTvelos sagzao pirobebSi gadazidvebis maRali efeqtianoba 
miiRweva Tu avtomatareblis “maz-6422” racionaluri kuTri 
simZlavrisas Psr=7,5 kvt/t, seriuli Zravis SemTxvevaSi (Nemax =235 
kvt)_tvirTmzidaoba iqneba qr=20 t, xolo “maz-6422”  
avtomatarebelis nominaluri tvirTmzidaobis qr=28 t 
SenarCunebis SemTxvevaSi, masze unda dayendes Nemax.=315 kvt 
maqsimaluri simZlavriani Zravi.  
amrigad, Cvens mier SemuSavebuli meTodi saSualebas iZleva 
ass-s Zravis maqsimaluri simZlavris mixedviT ganisazRros misi 
racionaluri tvirTmzidaoba an ass-s dasaSvebi maqsimaluri 
tvirTmzidaobis mixedviT ganisazRros misi Zravis maqsimaluri 
simZlavris racionaluri mniSvneloba. orive SemTxvevaSi miiRweva 
saavtomobilo parkis muSaobis maRali efeqtianoba. 
mesame TavSi mocemulia naSromis farglebSi Sesrulebuli 
kvlevebis Sedegebis ekonomikuri da ekologiuri efeqtebis 
Sefaseba. 
saqarTveloSi saavtomobilo satvirTo gadazidvebisas, Cveni 
kvlevis Sedegebis gamoyenebis SemTxvevaSi mosalodneli 
saangariSo ekonomikuri efeqti Semdegia: 
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`maz-6422~ markis avtomatareblis mier Sesrulebuli 1 
mln.t.km samuSaos Rirebuleba mcirdeba daaxloebiT 1450 lariT, 
xolo `mersedes-benc aqtros-1853” markis avtomatareblisaTvis 
daaxloebiT _ 1000 lariT. 
radganac kuTri simZlavris racionaluri mniSvnelobebi 
uzrunvelyofen avtomatareblebis Zravis muSaobas sawvavis 
minimaluri kuTri da sagzao xarjebis diapazonebSi, Sesabamisi 
ekologiuri efeqtianobis dadgenis mizniT Catarebuli iqna 
Zravis gamonabolqv airebSi naxSirJangis _ CO-s Semcvelobis ass-
s kuTri simZlavrisagan damokidebulebis gamokvleva analizuri 
meTodiT:       
    
                    (       (    )      (    )
 )
  
 ,      (10)                       
sadac, gco - CO-s Semcvelobaa gamonabolqv airebSi, gr/km; Qo- 
gamonabolqvi airebis moculobiTi raodenoba, m3; ρco _ 
naxSirJangis simkvrive da normalur pirobebSi udris 1,25 kg/m3; Vt 
_ avtomobilis moZraobis siCqare; Vh _ Zravis litraJi, l; ηv _ 
Zravis cilindrebis Sevsebis koeficienti; ne _ muxla lilvis 
brunvis sixSire, br/wT; B _ empiriuli koeficienti  (dizelis 
ZravebisaTvis B = 0,0004); αT _ sawvav narevSi haeris siWarbis 
koeficienti. 
rogorc nax.8-dan Cans, avtomatarebel `maz 6422~-saTvis 
racionaluri kuTri simZlavris (Psr=7,5 kvt/t) realizebis 
SemTxvevaSi, gamonabolqv airebSi COO-s moculobiTi raodenoba 
Semcirdeba daaxloebiT 5%-iT. 
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1. sadisertacio naSromis farglebSi Catarebuli 
gamokvlevebiT dadgenili iqna, rom saqarTveloSi satvirTo 
saavtomobilo satransporto sistemas gaaCnia mniSvnelovani 
rezervi gdazidvebis efeqtianobis asamaRleblad, risi 
realizebac mniSvnelovanwiladaa damokidebuli ass-s kuTri 
simZlavris moZraobis pirobebTan adaptirebis xarisxze. 
adaptirebis xarisxis gazrda uzrunvelyofs moZraobis saSualo 
siCqaris da mwarmoeblurobis amaRlebas sawvavis da sxva 
materialuri saSualebebis minimaluri danaxarjebiT, rac 
5
5.5
6
6.5
7
g
co
_
s
 S
em
c
ir
eb
a, 
 
gr
/k
m 
Ps                          kvt/t 
44              46              48              50              52              54             56 
4                 5                6                7                8                9               10 
Vt             km/sT 
nax.8. dizelis Zraviani avtomatareblis `maz 6422~-is gamonabolqv airebSi 
CO-s moculobiTi raodenobis Semcirebis damokidebuleba avtomobilis 
kuTri simZlavrisa (PS)da Sesabamisi moZraobis saSualo siCqarisagan (Vt) 
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saboloo jamSi iZleva saqarTveloSi satvirTo saavtomobilo 
gadazidvebis efeqtianobis 15_20%-iT gazrdis SesaZleblobas. 
 2. satvirTo avtosatransporto saSualebebis muSaobis 
efeqtianobis Semfasebeli parametrebis SedarebiTi anlizis 
Sedegad dasabuTebulia, rom saqarTvelos sagzao 
saeqspluatacio pirobebSi satvirTo gadazidvebisas ass-s 
muSaobis efeqtianobis amaRlebis mTavari faqtoria kuTri 
simZlavris racionaluri mniSvneloba, romelic, ass-s 
saeqspluatacio Tvisebebis srulad realizebis pirobebSi, 
uzrunvelyofs tvirTis gadazidvis maqsimalur kuTr 
mwarmoeblurobas . 
3. damuSavebulia mTematikuri modeli, romelic ass-s kuTri 
mwarmoeblurobis ganmsazRvreli parametrebis _ moZraobis 
saSualo siCqaris da sawvavis sagzao xarjis gaangariSebis 
kompiuterze realizebisas, arsebulisagan gansxvavebiT, 
iTvaliswinebs ass-s moZraobis realuri pirobebis Sesabamisad 
gzis grZivi da ganivi profilis elementebis da satransporto 
nakadebis parametrebis cvalebadobas; Zravis nawilobriv da 
cvalebad sadatvirTo reJimebze muSaobas; ass-s tranmisiis 
safexuris gadarTvis gardamaval process. 
4. damuSavebulia ass-s kuTri simZlavris racionaluri 
mniSvnelobis gansazRvris meTodi, romlis Semfasebeli 
kriteriumis _ kuTri mwarmoeblurobis saangariSo formulaSi 
gaTvaliswinebulia kuTri simZlavrisagan damokidebulebiT ass-s 
sakuTari wonis cvalebadobis kanonzomiereba.  
5. saqarTvelos sagzao pirobebisaTvis dadgenilia, rom N2 
kategoriis III da IV klasis saSualo tvirTmzidaobis ass-s 
kuTri simZlavris racionaluri mniSvneloba Seadgens 
Psr=12,5...13,0 kvt/t-s, xolo N3 kategoriis V, VI da VII klasis 
mZime tvirTmzidaobis avtomobilebis da avtomatareblebisaTvis 
_ Psr=7,5...8.0 kvt/t-s;  
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6. kvlevis Sedegebis realizeba saSualod 20%-iT aamaRlebs 
saqarTveloSi satvirTo avtomobilebis kuTri mwarmoeblurobas 
(kerZod `maz-6422~ markis avtomatareblis mier Sesrulebuli 1 
mln.t.km samuSaos Rirebuleba mcirdeba daaxloebiT 1450 lariT, 
xolo `mersedes-benc aqtros-1853” markis avtomatareblisaTvis 
daaxloebiT _ 1000 lariT) da uzrunvelyofs sawvavis sagzao 
xarjis Semcirebas 3...4%-iT da, Sesabamisad, gamonabolqv airebSi 
CO-s moculobiTi raodenobis Semcvelobis 5...7%-iT Semcirebas. 
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ABSTRACT 
 
According to current researches, one of the important factors for improvement 
of motor cars efficiency during cargo transportation in Georgia is the provision of 
adaptation of motor vehicles’ traction and speed properties to driving conditions. One 
of the efficient methods for achievement of this task is the selection of motor vehicle’s 
engine power according to the driving conditions, and that will stipulate high values of 
average speed of movement and of profitability with minimal expenses of fuel and 
other materials supplies.  
It is established that characteristic integral parameter of assessment of motor 
vehicles’ traction and speed properties and of their adaptation to operation conditions 
in real driving conditions in transportation flows is the power-to-weight ratio of motor 
vehicles. It characterizes the level of motor vehicle’s supply with energy. Motor cars 
with low power-to-weight ratio are moving with low speed at the raising roads on the 
low steps of transmission under high load conditions (modes), and due to this fact the 
fuel consumption on the road increases; at the same time transportation flows traffic is 
hampered and traffic safety is lowered. In case of use of motor cars with high power-
to-weight ratio all mentioned parameters improve.  
Proceeding from abovementioned under given road conditions those value of 
power-to-weight ratio should be considered as the rational value of motor vehicles’ 
power-to-weight ratio, which will ensure the complete implementation of motor 
vehicles’ operational properties and at the same time will provide maximum specific 
performance of cargo transportation with minimal material expenses. According to 
mentioned above, from the viewpoint of cargo transportation efficiency in Georgia 
and by taking into account the peculiarities of operating conditions in Georgia the 
elaboration of methods for determination of rational power-to-weigth ratio  of freight 
transport and of creation of corresponding motor vehicles fleet is at present the topical 
scientific problem.  
In the introduction are shown the topicality of the work, its objective, major 
tasks, scientific novelty and is briefly reviewed the essence of the work.  
In the first chapter are considered and analyzed current literary sources, which 
are related to the efficiency of cargo transportation, as well as to the factors acting on 
it and the methods of assessment and improvement of its efficiency. It is established 
that basic requirements for achievement of high level of efficiency is the provision of 
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motor vehicles’ operational properties adaptation to the road traffic conditions and 
complete implementation of parameters determining the efficiency of their operation.  
In the second chapter are studied the capabilities of improvement of motor 
vehicles’ efficiency during cargo transportation by road (trucking) in Georgia by 
means of selection of rational values of their technical parameters.  
In the third chapter is given the assessment of economic and ecological 
efficiency of results of researches carried out within the frameworks of this work.  
Within the framework of the thesis work by means of carried out researches has 
been established that transportation system of freight vehicle has significant reserves 
for improvement of the efficiency of transportation, implementation of which is to a 
great extent depended with the degree of adaptation of motor vehicle power-to-weight 
ratio to road conditions. Growth in degree of adaptation provides the increase in 
average speed of movement and in profitability with minimal consumption of the fuel 
and other material supplies, that in the end allows to rise by 15-20%  the efficiency of 
freight transportation by road (trucking) in Georgia.  
Mathematical model is elaborated, which (in case of computer implementation 
of calculation of motor vehicles’ specific performance – average speed of movement 
and fuel consumption on the road) in contradistinction from the current model 
foresees the variability of road longitudinal and cross profile elements and of 
transportation stream parameters, according to real conditions of motor vehicles 
traffic; engine operation in partially and variable load conditions (modes); transition 
process of motor vehicle transmission step switching.  
It is established for road condition of Georgia, that rational value of power-to-
weight ratio for motor vehicles of  III and  IV class of  N2 category with average load-
carrying capacity is equal to Psr=12,5...13,0 kwt per ton, while for freight vehicles and 
motor-vehicle trains of V, VI and VII class of N3 category with heavy load-carrying 
capacity Psr=7,5...8.0 kwt per ton. 
Implementation of research results will increase by 20% in average the specific 
performance of freight vehicles in Georgia (in particular the cost of 1 mln. ton·km 
work implemented by motor-vehicle train of  MAZ-6622 car model is reduced by 
1450 GEL, while for motor-vehicle train “Mercedes Benz Actros-1853 approximately 
by 1000 GEL) and will provide reduction of fuel consumption on the road by 3...4%, 
and respectively, 5-7% decrease in the volume content of  CO in exhaust gases.  
